Objective: Describe southern US homicide rates in whites and blacks between 1999 and 2015.
I
n the United States, violence is a major public health problem. 1 The Centers for Disease Control and Prevention's National Violent Death Reporting System shows that homicides account for nearly 25% of the 57,000 violence-related deaths in the United States each year. 2 Sociologists note that the southern United States is a key contributor to these outcomes, partly because of the region's high rates of homicide. [3] [4] [5] Nonetheless, data for homicides in the southern United States are sparse about regional comparisons and racial disparities. We describe the rates and ratios of homicide in the southern United States between 1999 and 2015 among non-Hispanic whites (NHW) and non-Hispanic blacks and African Americans (NHB).
Methods
The Centers for Disease Control and Prevention's WideRanging Online Data for Epidemiologic Research publicly available database was used to obtain numbers of people,
Key Points
• This article describes southern United States homicide rates between 1999 and 2015.
• The Centers for Disease Control and Prevention Multiple Cause of Death Files provided mortality rates and 95% confidence intervals for non-Hispanic whites as well as non-Hispanic blacks and African Americans.
• The US South had higher homicide rates than the rest of the country, principally the result of high rates among non-Hispanic whites.
• Further research on homicide in the southern United States' nonHispanic whites, which emphasizes rural areas, firearms, and other relevant issues, could contribute to an understanding of complex regional and cultural factors.
numbers of deaths, and age-adjusted and age-specific mortality rates and 95% confidence intervals (CIs). National-, regional-, state-, and county-level data were obtained and stratified according to sex, race, Hispanic ethnicity, and urbanization. Urbanization was per the National Center for Health Statistics 2013 classification of the following six levels: large central metropolitan (counties in metropolitan statistical areas [MSAs] of ≥1 million population containing all or part of a principal city or area is "most urban"), large fringe metropolitan (remaining counties [similar to suburbs] in MSAs ≥1 million population, medium metropolitan (counties in MSAs of 250,000-099,999 population), small metropolitan (counties in MSAs with <250,000 people), micropolitan (areas outside metropolitan areas designated as micropolitan statistical areas by the US Office of Management and Budget), and noncore (the remaining nonmetropolitan counties are "most rural"). 6 Death certification is estimated to be >99% complete for legal US residents. 7 The 16 states/regions included in the southern US census region are Alabama, Arkansas, Washington, DC, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia. 7 The following International Classification of Diseases, 10th Edition diagnosis codes were used to identify causes of homicide-related deaths: X85-Y09 (assault) and Y87.1 (sequelae of assault). To avoid underestimation, these causes were counted whether they were documented as underlying or contributory causes of death. 7 In addition to overall numbers of homiciderelated deaths, the following International Classification of Diseases, 10th Edition codes were scanned to identify weapons used in illegal assaults (ie, intentional injury illegally inflicted by other individuals as distinguished from unintentional injury, intentional self-harm, or homicide as a result of legal intervention): X85-X90 (poisoning); X91 (hanging and strangulation); X93-X95 (firearms); X99 (sharp object); and X92, X96-X98, and Y00-Y09 and Y87.1 (other specified and unspecified). 6 National Center for Health Statistics death certificate data for 1999 through 2015 identify Hispanic origin in overall rates, but it is specified that they only provide valid race-specific data for non-Hispanics. 8 Because of this suboptimal validity of racial subgroups among Hispanics, the present analyses focus only on NHBs and NHWs.
All of the rates used in these descriptions meet the criterion of statistical reliability (at least 20 deaths) established by the National Center for Health Statistics. 7 This research was classified as exempt by the Baylor College of Medicine institutional review board.
Results
In 1999-2015, the South was the most populous US Census region, with a yearly average of 110,284,867 people, or approximately 37% of the total population of the country. Overall, age-adjusted (1 to ≥85 years) homicide from 1999 to 2015 was significantly higher in the South (7.6/100,000, 95% CI 7.6-7.7) than in the rest of the United States (4.9/100,000, 95% CI 4.8-4.9). The relatively high overall southern rate primarily reflected the South's relatively high rate among NHW (3.7/100,000, 95% CI 3.7-3.8) versus 2.2/100,000 (95% CI 2.2-2.2) for the rest of the country, even though the rate among southern NHB (18.7/100,000, 95% CI 18.5-18.8) was lower than the rest of the US (23.3/100,000, 95% CI 23.1-23.5).
Figures 1 to 3 depict yearly overall age-adjusted (1 to ≥85 years) homicide-related mortality rates for the entire US population ( Fig. 1) , and then for NHW ( Fig. 2) and NHB (Fig. 3) . Consistent with the cumulative data (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , the South's overall rate (Fig. 1) exceeded that for all of the other regions year by year. Figures 2 and 3 , however, show that NHW homicide rates in the South were consistently higher than those in the Northeast, Midwest, and West. Figure 3 showed a different regional association among NHBs in that the Midwest rates were consistently higher than those of the rest of the country. Based on lack of overlap in 95% CIs, the 2006-2008 increase was confined to NHW (from 3.6/100,000, 95% CI 3.5-3.8, to 4.4/100,000, 95% CI 4.23-4.56) as compared with a statistically significant decline among NHB (from 19.1/100,000, 95% CI 19.3-20.5, to 18.1/100,000, 95% CI 17.5-18.6). From 2014 to 2015 there were statistically significant increases for NHB in the Midwest (from 25.8/100,000, 95% CI 24.7-27.0, to 30.2/ 100,000, 95% CI 28.9-31.4) and the South (from 16.9/100,000, 95% CI 16.4-17.4, to 19.7/100,000, 95% CI 18.1-20.2). Although there were increases among NHB in the Northeast and West and among NHW in all regions, none were statistically significant. Table 1 shows age-adjusted, sex-specific homicide mortality among NHB and NHW according to US Census region. Southern NHB men had significantly lower homicide mortality than NHB men in each of the other US Census regions, whereas southern NHW men had significantly higher homicide mortality than NHB men in each of the other US Census regions. The lowest NHB:NHW mortality rate ratio (MRR) for men was found in the South. Homicide rates among southern NHB women were lower (relative to the Midwest) or not significantly different (relative to the West), whereas rates among southern NHW women were significantly higher than those in all of the other Census regions. Southern NHB women had significantly higher mortality than NHB women in the Northeast, but as noted above the Northeast was the least populous US Census region. As such, the lowest NHB:NHW MRR for non-Hispanic women also occurred in the South. Table 2 shows age-adjusted NHB and NHW homicide mortality according to urbanization in the South as compared with the combined values for the East, Midwest, and West. At each level of urbanization, NHW mortality was significantly higher among southern white men than white men in the rest of the nation. Southern NHB had significantly lower mortality in large central metropolitan, large fringe metropolitan, and medium metropolitan areas, where the NHB:NHW MRRs in the South were lower than those in the rest of the nation. In contrast, NHB mortality in the two most rural classifications was significantly higher in the South, and the corresponding NHB:NHW MRRs were higher in the South. Table 3 summarizes the weapons used for homicide in the South and in the other three US Census regions combined. Firearms were the most common weapon of choice, accounting for 78.8% and 58.4% of homicide-related deaths in the South among NHBs and NHWs, respectively. The proportion of NHW deaths that were firearms related was significantly higher in the South (58.4%) than in the rest of the United States (49.2%, P < 0.001). Among southern NHB, the percentage of firearmsrelated homicides was 78.8% compared with 83.8% for the rest of the nation (P < 0.001).
Discussion
In the southern United States, homicide rates were higher than those for the rest of the country from 1999 to 2015. This was . In actuality, the South's NHB:NHW MRR (5.0, 18.7/3.7) was lower than both of these hypothetical MRRs. Thus, in addition to propelling the South to higher overall homicide rates than the rest of the nation, the South's relatively high NHW homicide rates, along with the South's relatively low NHB homicide rates, contributed to the South's lower NHB: NHW MRR. Although rates for women were lower than those for men, the same type of overall pattern (ie, relatively high mortality among southern whites and lower black:white MRRs in the South) was observed for both men and women. Significantly lower homicide rates among women have been repeatedly observed in the United States, 9,10 although women are more likely to be victims of intimate-partner violence. 10, 11 Finally, the relatively low NHB:NHW MRRs in these data appear to be driven by the experiences of metropolitan rather than nonmetropolitan areas. Additional research is needed to explain the relatively high NHB rates in southern rural areas relative to NHB rates in the rest of the nation.
Spikes in homicide rates were observed in these data, particularly between 2006 and 2008 among NHW and between 2014 and 2015 for both NHB and NHW. The former may have been related, in part, to the illegal drug trade and sales. 9 Reports sponsored by the US Department of Justice also have documented the increase, which occurred from 2014 to 2015 12, 13 and characterized it as relatively sudden and unforeseen. 13 Tentative explanations include expansion of illicit drug markets related to the opioid epidemic and deterioration in police-community relations in the wake of controversial incidents of police use of force. 13 There is debate about whether southern structural characteristics such as poverty could account for the high rates of homicide among southern whites, as well as discussion about whether structural characteristics interact with a southern culture of violence related to the unique history of the region. [3] [4] [5] With respect to the former, research has explored concentrated poverty or social disadvantage, residential segregation, and racial inequality as factors. In regard to the latter, hypotheses include lack of civil authority on the historical frontier; routine use of violence within the institution of slavery; a proclivity for interpersonal violence Support for a uniquely southern culture of violence also is inferred because of the high rates of homicide in areas outside the South that are populated by people born in the South. 5 It is not clear, however, that such homicides were committed by southern-born citizens.
Using these data, we observed that firearms were used to commit homicides more often among southern NHW than is the case for NHW in the rest of the United States, while southern NHBs used firearms for a somewhat lower percentage of homicides than NHBs outside the South. Regardless of race, firearms were the weapon used the most often. It would be important to have a better understanding of why this occurs and how the use of firearms in homicides could be reduced; however, the US Congress has blocked federal funds to conduct gun-related research or for federally employed healthcare workers to support grassroots efforts favoring such research for >20 years. 14 Our analyses have several limitations, including standard limitations of death certificate data 15 and possible concerns about the validity of death certificate data in the wake of observations showing that mortality from police interventions may be underestimated. Such concerns, however, were specifically unrelated to illegal assault, the validity of which is considered to be excellent. 16 
Conclusions
The overall high homicide rates in the southern United States were attributable to relatively higher rates of NHW than those found in the rest of the country. Further research targeting the role of firearms as well as cultural and other issues could further the understanding of interrelations of homicide with complex regional and cultural factors.
Analytic epidemiologic research, including studies designed a priori to do so, are needed to test all of the hypotheses derived from these descriptive data. Such research is important, in part because it may broaden the scope of inquiry as well as clinical and public health responses centered around societal (decreasing poverty, reducing economic and gender inequality, social norms that support violence, weak police, and judicial systems), community (alcohol availability, identification and referral of people at risk, and increased access to sensitive care and support), family (home visitation, parent training), and individual (victim care and support service) responses. 1 
